ABSTRACT:The present research aimed to study the impacts of diverse doses of multienzymes (ME) ZAD ® oral administration on oxidative stress, some antioxidant enzymes, and blood indices of growing rabbit males. At 4 weeks (average body weight 527.64±15.78 g), forty-five weaned rabbit males from V-line (VL) were randomly distributed to three groups. The control group received orally 1.0 ml distilled water (0.0 ZAD ® ), the experimental groups administrated orally with 0.75, and 1.25 ml ZAD ® /rabbit/day, respectively. The experimental period lasted for 6 weeks. The values of derived compounds of reactive oxygen metabolites were decreased significantly (P≤0.01) with ME oral administration (ZAD ® ) levels, however, the values of total antioxidant capacity, superoxide dismutase, and glutathione S-transferase were enhanced significantly (P≤0.05). The results indicated that improvement of the scavenging capacity of the antioxidant defense system against oxidative stress processes in the treatment groups. The parameter hematological values containing red blood cell counts, hemoglobin, packed cell volume and mean corpuscular volume were improved significant (P≤0.05) with V-line rabbits groups which treated with ME oral administration (ZAD ® ) comparing with the control group. Some values of hematological blood in treated groups as mean corpuscular hemoglobin, and Mean corpuscular hemoglobin concentration and platelets count did not differ from those of the control group. There were highly significant differences (P≤0.001) between treatments on white blood cell counts, lymphocytes%, and neutrophils (N): lymphocytes (L) also were significant differences (P≤0.01) between treatments on neutrophils%. The highest value of WBC count and L% (12.11x103/µL and 63%), respectively noted with rabbits received 1.25 ZAD ® /rabbit/day, while recording the lowest value of N% and N: L (25.9% and 0.41), respectively.
INTRODUCTION
Oxidative stress is one of the main reasons for weakened livestock growth (Meineri et al., 2017) . However, it is becoming popular to utilize herbal antioxidants to alleviate stress (Gupta et al., 2006) . Oxidative stress may be described as a physiological disorder with an unbalance between antioxidants (enzymatic or nonenzymatic) and free radicals, particularly the concentrations of reactive oxygen species (ROS) (Abudabos et al., 2016; Skowron et al., 2018) , and reactive nitrogen species (Toro and Rodrigo, 2009; Ito et al., 2017) , causing molecular deterioration and/or disruption of redox control and signaling (Sies and Jones, 2007; Sies, 2018) . The ROS comprise hydrogen peroxide (H2O2), superoxide (O2 − ), lipid peroxyl radicals (LOO − ), singlet oxygen (O2), and hydroxyl radical (OH) (Ito et al., 2017) . Free radicals are oxygen-comprising molecules or atoms with an unequal number of electrons. The unequal number makes it easy for them to interact with other molecules. These interactions are named oxidation. It can be beneficial or harmful (Lushchak, 2014) , also the outcome of oxidative stress contributes to disease and health status (Sies, 2018) . Some ROS are created endogenously through normal metabolic processes, but exogenous factors can significantly increase amounts (Sies, 2018) . The causal factor of oxidative stress is weak the production of endogenous antioxidant and undue accumulation of ROS results in cell damage, including lipid membrane spoilage, protein deterioration, and DNA impairment (Sahin et al., 2002) . Antioxidants postpone or stop carbohydrates, lipid, protein, and DNA oxidation significantly (Oboh and Rocha, 2007) . Alterations in either direction can easily disrupt the balance between oxidant production and oxidant removal to create either an oxidant or reduced stress (Handy and Loscalzo, 2017) . The definition of antioxidants is any substance that considerably postpones or halts the oxidation of that substrate when existing at low concentration compared to it of an oxidizable substrate (Halliwell et al., 1995) . They can be categorized as antioxidants that are enzymatic or nonenzymatic. Oxidative stress assessment can have great importance to identify negative situations within the farm and suggest the most suitable interventions to create optimal conditions for the animals. Oxidative stress can be directly gauged by revealing free radical production, or indirectly by revealing the organism's antioxidant defenses (Meineri et al., 2017) . It would be actually beneficial to evaluate plasma oxidative levels in animals to consider animals' health status (Brambilla et al., 2002; Pasquini et al., 2008) . Hematological studies are essential because of blood is the body's major transportation system, and hematological profile assessments usually provide fundamental information about the body's response to all forms of harms, including toxic injury (Ihedioha et al., 2004; Etim, et al., 2014) . Hematological indicators are a guide and a reflexion of an animal's blood status to fulfill its metabolic, physiological and biochemical needs (Ewuola et al., 2004; Ayo-Ajasa et al., 2015) . Blood testing provides an opportunity to investigate the presence of several metabolites and other components and helps to detect stress conditions that may be nutritional, environmental or physical (Aderemi, 2004) . The ZAD ® is a patented product manufactured by the Academy of Scientific Research and Technology, Egypt and an enzyme biotechnology product from natural sources to raise the anaerobic bacteria cellulase enzymes levels that can transform polysaccharide by the enzyme catalytic process to monosaccharide. It is designed in form liquid to provide tools to improve the nutritional value of fibrous materials and to improve the overall digestion of animals (Abdel-Azeem et al., 2018) . The product includes the subsequent activity of enzymes such as 12.3 U / g protease, 64.4 U / mg amylase as well as 6.2 U / g hemicellulase and 8.2 U / g cellulose (Gado et al., 2011; Gado and Salem, 2013; Gado et al., 2017) , besides the anaerobic bacteria that create these enzymes (AbdelAziz et al., 2014 (AbdelAziz et al., , 2015 . Enzyme supplementation has increased dietary digestion and the performance of young rabbits on starter diets (Gutiérrez et al., 2002; Abdel-Aziz et al., 2014 and 2015) , where fiber and starch digestion rates are restricted in young rabbits (Abdel-Aziz et al., 2014 and 2015) . The mechanism of action of exogenous enzymes on different sections of the rabbit gut had previously been proved by scientists. Sequeira, et al. (2000) showed a substantial decrease in gastric pH due to the addition of enzymes, while showed no important effect on gastric, intestinal and caecal contents, even in the era following early weaning (Falcão-e-Cunha et al., 2007) . Despite the study of the effect of ZAD® on rabbits and referring to positive growth results, declined mortality rates of NZW rabbits, enhanced the nutrient digestible coefficient, nitrogen balance, increased concentration of Lactobacillus in the caecum, and enhanced some biochemical parameters of the blood such as lowered serum lipid profile (Abdel-Azeem et al., 2018) , but its impact on oxidative stress, antioxidant enzymes and blood indicators has not been researched. To complete the knowing of effects of synergistically acting blend enzymes with anaerobic probiotic on the rabbit this report is hence to study the effect of anaerobic probiotic ZAD ® oral intake on oxidative stress, some antioxidant enzymes, and blood indices of growing rabbit males.
MATERIALS AND METHODS Experimental design:
This study took place at a private farm which called "Baldi Farm", Intelligence land, Fayoum, Egypt, to study the effect of multi-enzymes (ME) oral administration (ZAD ® ) on oxidative stress, antioxidant enzymes, and blood indices of growing rabbit males of V-line (VL) rabbits for 6 weeks. In a simple randomized design experiment, forty-five weaned rabbit males at 4 weeks old (average body weight 527.64±15.78 g) from VL were distributed randomly to three groups (15 in each group; three replicates 5 for each replicate). The control group was administered 1.0 ml distilled water (0.0 ZAD ® ) orally once daily, the trial groups were administered multi-enzymes (ME) oral administration (ZAD ® ) at levels 0.75, and 1.25 ml/rabbit/ day (Groups 0.75 ZAD ® , and 1.25 ZAD ® , respectively) were oral gavage administration/each rabbit. Doses were given once daily via gavage for 6 consecutive weeks. The oral administration is very useful and important to eliminate the risk of variability in intake among individual animals that may arise when giving substances through water delivery.
Diets and housing of the experiment:
The rabbits were kept in cages from galvanized wire individually (50×40×35 cm) under a 8: 16 h dark-light cycle until marketing at 10 weeks of age. Pelleted feed ad libitum was fed to all rabbits. According to Lebas (2004) , the experimental diets were prepared to fulfill the nutrient needs of growing rabbits. All rabbits were reared under the same conditions of hygiene, management, and the environment. Rabbits were kept in a building was well-ventilated; through nipples from stainless-steel fastened in every cage, fresh water was automatically obtainable the whole time. The composition and calculated analyses of the experimental diets and feed ingredients are calculated according to NRC (1977) , and presented in Table (1) .
Blood samples
At the end of the experiment the blood samples collected from five randomly selected rabbits per treatment group via the external ear vein and split into two parts, the first one was immediately placed for hematological parameters with ethylene-diamine-tetra-acetic acid (EDTA), the second one was put in centrifuge tubes, left to clot and centrifuged for separation from the serum, up to the biochemical parameters, serum samples were kept at -20°C.
Serum biomarkers of oxidative stress
Reactive oxygen species-derived hydroperoxides, as an indicator of ROS production, have been measured by using the derived compounds of reactive oxygen metabolites (d-ROMs) test (Diacron s.r.l., Grosseto, Italy) on rabbit serum (Pasquini et al. 2008; Meineri et al. 2017 ). This test depends on the basis that oxygen-free radicals are atoms that have one or more unpaired electrons in one of their outer orbitals; these free radicals head for reacting with specific organic molecules and produce ROMs due to their excessive reactivity. The final is steadier and can, therefore, be measured than their predecessors. In the d-ROM test, ROMs (mainly hydroperoxides) are produced (via the Fenton reaction), in the existence of iron (through an acid buffer released from plasma proteins), accompanied by some alkoxy radicals and peroxy radicals. These radicals interact with aromatic amine (N, N dietlparaphenylendiamine), that is oxidized and transformed to a photometrically quantifiable pink derivative, at a 550 nm wavelength (Giongo et al., 2011) . According to the Beer-Lambert law, the strength of the color is directly proportional to the ROMs concentration. The d-ROM test outcomes are stated in qualitative units known as 'Carratelli Units' (1 CARR U = 0.08 mg hydrogen peroxide/dl) using the following formula: CARR U = F (ΔAbs/minutes) where F is an assigned value correction factor (about 9000 at 37° C, according to the standard results) and (ΔAbs/min) the mean absorption differences recorded at 1, 2, and 3 min. Serum enzymatic activities of antioxidant According to Misra and Fridovich (1972) , the activity of superoxide dismutase (SOD) was tested. Based on (Koracevic et al., 2001 ) method total antioxidant capacity (TAC) was determined, also, activitiy of glutathione S-transferase (GST) was measured according to (Habig et al., 1974) .
Blood hematological parameters
The determined hematological parameters were also red blood cell counts (RBC), gauged according to Perkins (2009) also, calculated the mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin concentration (MCHC). Furthermore, the counts of white blood cells (WBC), packaged cell volume (PCV), differential leukocytes were determined according to (Voigt and Swist, 2011 and Harvey, 2012) . The hemoglobin (Hb) % analyzed according to Van Kampen and Zillstra (1983) .
Statistical analysis
The experiment data were analyzed using General Linear Models (GLM) procedure of SPSS (2007), studied traits were subjected to a one-way ANOVA, using the following model: yij=μ+Ti+eij, Where: yij= Observed value, μ= Overall mean, Ti= Treatment effect (i: 1 to 3), and eij= Random error. Using Duncan multi-range test (Duncan, 1955) , the significant differences between means were detected. Table ( 2) showed that the values of dROMs were decreased significantly (P≤0.01) with ME oral administration (ZAD ® ) levels. However, the values of TAC, SOD, and GST were enhanced significantly (P≤0.05) with ME oral administration (ZAD ® ) levels. An availability indicator of reduction agents in blood plasma is the TAC, and thus plasma's ability to scavenge free radicals of oxidation (Kambayashi et al., 2009) . Antioxidant enzymes such as SOD can stop the oxidation either by scavenging the mainly reactive free radical in vivo or by steadying move metal radicals such as Cu + or Fe2 + (Afolabi and Oloyede, 2014). Glutathione S-transferase acts a vital role in the detoxification of xenobiotics within cells, however high concentration in blood refers to cell damage (Sharma et al., 2004) . Lower total antioxidant activity in the serum blood of control group might have participated in the disturbances or resulted from other free radical stress that reduced total antioxidant activity. In either case, decreased total antioxidant activity as a result of ROM-reducing reactions increases vulnerability to oxidative stress. The results revealed that TAC, SOD, and GST in blood serum of ME oral administration (ZAD ® ) groups were significantly high (Table 2) , indicating improved scavenging capacity of the antioxidant defense system against oxidative stress processes in these groups. The outcomes indicated that the changes in the activity of numerous antioxidant enzymes can be used in rabbits to evaluate the oxidative stress level and the total antioxidant status. Additionally, a balance between production and safe disposal of ROM may contribute to the improvement of growth and health status in growing rabbits. These findings are due to direct cause that containing the mixture on the anaerobic bacteria that create these enzymes which increases the number of beneficial bacteria from Lactobacillus acidophilus and Lactobacillus cellobiosus (Abdel-Azeem et al., 2018) , which may be used the free radical and ROS during their metabolic processes and ∕or indirectly because of the mixture of enzymes that positively improved growth performance, nutrient digestible coefficient and nitrogen balance as well as mortality rate (Gado et al., 2017; Bhatt et al., 2017; Abdel-Azeem et al., 2018 and Sherif, 2018) , which is reflected on the improvement of the state of public health, increases the activity of cells to produce antioxidants and resistance to increase the production of free radicals. The ZAD ® may be called probiotics to contain the mixture on the anaerobic bacteria that create these enzymes. Probiotics antioxidant mechanisms may be attributed to ascorbate autoxidation reduction activity and inhibition, ROS scavenging, enzyme inhibition, and metal ion chelation (Talwalkar and Kailasapathy 2003) . Probiotic metabolic operations may have an antioxidant impact by the scavenging or banning of oxidant compounds in the gut (Azcárate-Peril et al. 2011 ). Moreover, Lin and Yen (1999) assumed that beneficial gut bacteria create several factors able to inhibit cytotoxic activity, remove free radicals, and catch ROS. Probiotics ZAD ® may act a useful role in numerous oxidative stress conditions, comprising decrease of the d-ROM compounds and increase of antioxidant system. Weston et al. (2005) indicated that probiotics impact is used not only through enzymatic activation but also through stimulation of gene expression. Numerous other reports have shown that probiotics positively adjust oxidant and antioxidant dynamics in rats, Japanese quails, chickens, rabbit, and human (Lin and Yen, 1999; Lu et al., 2006; Yadav et al., 2007; Sohail et al., 2011; Ghoneim and Moselhy, 2013) . The findings in Table ( 3), illustrated that the parameter hematological values containing RBC, Hb, PVC, and MCV were improved significant (P≤0.05) with V-line rabbits groups which treated with ME oral administration (ZAD ® ) comparing with the control group. These elevated values, however, stay within the normal range (Campell and Grant, 2010; Taylor et al., 2010) . These changes in RBC are linked to an increase in blood oxygen carrying capacity accompanied by an increase in respiratory rate (El-Banna et al., 2005) . This may be indicated to the high capacity of the rabbits received the dietary enzymes ZAD ® supplementation via oral to carry oxygen and the ability to withstand stress. The ME oral administration of ZAD ® caused a significant (P≤0.05) reduction in MCV in comparison with the control group in spite of the ME oral administration (ZAD ® ) augmented the RBC count, as shown in Table ( 3), these results indicate that the role of ME oral administration ZAD ® is directly or indirectly to boost small-sized RBC synthesis (reticulocyte). Some values of hematological blood in treated groups (MCH, MCHC, and platelets count) did not differ from those of the control group. The role of probiotic oral administration of ZAD ® may be because of the mix among enzymes and the basic diets besides the anaerobic bacteria that create these enzymes increasing the total digestible nutrients and the heights of the coefficients of digestion (Gado and Salem, 2013) , this is reflected positively in improving the health and physiological status of different rabbit organs and enhancing the body's ability to perform its functions properly and in a healthy. Effects of the ME oral administration of ZAD ® on WBC count and differentiate leukocytes percentage of growing rabbits are presented in Table ( 4). Results indicated that there were highly significant differences (P≤0.001) between treatments on WBC count, lymphocytes (L)%, and neutrophils (N): L also was significant differences (P≤0.01) between treatments on N%. The highest value of WBC count and L% (12.11x103/µL and 63%), respectively noted with rabbits received 1.25 ZAD®/rabbit/day, while recording the lowest value of N% and N: L (25.9% and 0.41), respectively. The rise of neutrophils% may reveal the stress severity in growing rabbits of the control group. Neutrophils can absorb molecular oxygen and, when stimulated, produce reactive oxygen-containing molecules (Bendich, 1990) , so noted that the high d-ROM level in the control group (Table 2) and increase the N% in the same group (Table 4) . The increased value of WBC count with high L% and decreased N% indicate that rabbit immunity improvement in these treated groups. The best value of the N: L ratio recorded in rabbits received 1.25 ZAD® /rabbit/ days may be because of an augmentation in the percentage of L and a decrease in the percentage of N. The N: L ratio augment can be reflected in stress severity and can be benefited as an indicator of stress (Abdel-Azeem, 2010) . Some hematological parameters in treated groups (percentage of monocytes, eosinophils, and basophils) were no different from control group parameters. CONCLUSION The current study concludes that multienzymes oral administration ZAD® positively decreased derived compounds of reactive oxygen metabolites and enhanced the total antioxidant capacity, superoxide dismutase, and glutathione Stransferase, so that, better scavenging capacity of the antioxidant defense system against oxidative stress process. In addition, enhancement of some hematological indices such as red blood cell counts, hemoglobin, packaged cell volume and mean corpuscular volume, white blood cell counts, lymphocytes%, neutrophils%, and neutrophils: lymphocytes, thus, a high capacity of the rabbits to carry oxygen, the ability to withstand stress and increased immune capacity. That reflects positively on animal health and the absence of disease and production increasing. 2*** = significant at the 0.1% probability level; ** = significant at the 1% probability level; * = significant at the 5% probability level; NS=Not significant. 
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